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1. T heStudyAre a
Our studyar e ais ar ound Mandalgobin Mo ngolia･ W e c ondu cted m e asu re m entin3type s
ofgr as sland ar ou nd Mand algobi･ First obs ervation site,Site1 islo c ated hnorthside of
M and algobi(N 45deg59'41･51' EI O6 deg19f39･5'.)a ndthis siteis m orede ns ev egetated ar ea
tha nother obs e rv ation site･ M e asu re m e ntin this siteis c onducted during3-9 Aug.,
､
1998.
Se c o ndsite, Site2islo c atedin w e ste rnpartof Mandalgobi(N 45 °eg38
'51.9” E IO5deg39
r
1313”)a nd th is s spars ev egetatedgra s sla nda r ea, and datais obtain ed in Åug. 10,1998. Thirdsite,
Site3 islo c ated in s outhe m side of Mandalgobi(N 45 deg23'23.61' EIO6deg14'9.9'r)and
m easur e m e nt w as c o nducted 11 Åug. , 1998. So m e obse rv atio n(acquisitiムnlotw eather c o nditio n
data etc.)w asdo n ein Hydrom ete orologicalande n vir o n m ental StudyCe nter, D undgobi A I M A G,
Mongolia.
Site1 is alm o st2,5km * 2.5kn wide are a, Site2 and Site3arelkm a 1km . The ar e a
m e as ur ed byRadio- c o ntrolled Helic opte rSu rveyis aboutloom
*lom . the are aof bio m as s
m e a s u r e m e ntis v eryclo s eto the area m e a sured by m obilm e a stLre m ent, B R D Fm ea s u re m e nt and
RC- Helis u r v ey.
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2. M obile Me a stl r em 皿t
W eput the arm o nthe c ar -top, and thetip ofthe a r mha s multis e n s orsyste m. Theheightof
the se nso r sfro mgro u ndis approxim ately2皿 ･ This 皿 ultiple se ns orsystem hasD igital Still
Ca m e r a(DSC,K O N IC A Corp.), C C D Cam era(S O N Y C C DI M C-l)with Digtal Vide oRe c order
(S O N Y DCR-T R V 9), G P S Cam era
■
(K O N IC A Co rp.), 3 DSc an ner(P U I,S T EC m UST RIA L
c o.
,LT D T D S31bo,680n mlas er s c a n), therm om eter(H O RIB A,Ltd. ,IT-540S), G PS(No vAtel hc.,
Single- G PS)andspe ctr o m et r(So m aOptic sln c.). Al ls e n s or
r
s obs e rv atio n a ngleis n adir. By
this syste m, w e co uldobtain100ea ch datain the short the(abo ut l･5 ho u r)inthe wide a rea
(Sitel:2･5km *2･5k m ,Site2 皮 Sites:1km * 1km)･
･ Optic 81 Fibe r With Y52 Fhc r
･OPS^t】t¢n n a(For CzITr X'r 且)
･ G P S Ar)t e Tl m(Fo rSiTlg]e
GPS SyF't Crr))
･CCD CaTtB ra
･ D5C(Digital Stnl e且rr X: r且)
･3 D Sc a r)r)¢r
･Thcr m o T7X･(C r
･ G PS C8rrN! r8
Fig.3 MobileSyste m
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Spe clr O m CtCr
P50-i05 0JI TT1
900-1 60 0Il ”)
2.1 Spe ctr alr e凸e cta n c e(350n m1 0 50n m)u singspe ctr o m et r
A Spe ctr o m et rha sdu alpo rt, oneis m eas u r e m entforgr o u nds ample andthe otheris
m eas u rem entfo r white r efe re n c eboard. Thisin stru me ntca n m eas u re with2048channelin
w a velegth fr o m350n mtolO50n m, but w e m eas ured with 512ch annel n odebe c ause optical
w a v ele ngth re s olution ofthis spectro m et ris appro x. 1nm . F O V is appr ox. 19.5dsg. W e als o
have obtainids oilrefle ctance ateachobs e Ⅳatio n■site(Site1, Site2, Site3).
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Fig.4 Av e r aged Spe ctral Refle ctanceforeachsite
2.2 Vegetatio n c o v e r age r atio(V CR)
C alc ulatio n ofv egetatio n c o ver age ratioisde riv ed fro m DigitalStillCam e ra(I)S C)im ages
and 3 Ds c an n erdata(distan c edata andla serintel Sitydata). FOVis48.8deg * 3 7.0 deg.
Fig.5 Digtal Sti11 Cam eraO riginal Im age(Le ft)and Bin arized lm age(Right)
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2.3 Ge o m etric m e a stL r e m e ntOfgm s s u sing3 Ds c a n n e r
3D s can n erca n re c ord distaII Ce data a ndlase rinten sitydata. Laser w a velength is680n m,
a nddisan cedatais ableto e xchanged into gra s sheightdata,the refo r eitc a ndis cri min ate v egetatio n,
s oilandotber 00 mpo nents. FOVis30deg
辛 28 deg.
n 腰
〇oz[Lrol k
噸
a
1)a
Fig.6 3 D Measu rem e ntSyste m
2.4 Gr o und te mpe r atu r e m e a st u e m e ntu singthe r n o･ r adio m ete r
Thisinstru m entis ableto m easu reirL8micr o m ete rI 16 micr o m ete r. Onthis m obile system ,
itc anobtain su rfac etempe ratu reinfor mationin lm diam eterar e a･
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Fig,7 Gro und Te mperatu reobtained byT herm o m et r
2.5 Photogr aph ofgr otI Ddc o nditio n tISingGPSc a m e r a
T bes ephotographwilbe abletoput into GN(Glob ai Im age Netw ork databa s e c e nte r).
2.6Po sitio niJlgdab tISing 血 gle ep s
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This syste m r eco rd n ot o nlyG PSpo sitiomingdata(Ⅹ,y,z)butals oU T C, standa rd de viation
L(Ⅹ,y,Z), G DOP(ac e?r a cy),dire ction and nu mber ofs atellitein o n eASCII BI withe v eryspe ctral
infor matio n. W e co nfirm ed distri bution of m e a s u r e m entpointald ac cur a cye a ch m e a sllre 皿 e nt
points･ T he ac cu ra cyis about15n
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Fig.8 Distributio n of Me as u re m e ntPoints
2･7 Real･tim e m o nito ring ofgr o t) Ad a nd e a ch in stru m e ntc o ndito n tlSiJlg CFD c a m e r a
C C D im ages w e re r ec orded byD V C･ T his syste m c a nr eal
-tim e m omitor spe ctral
inform atio n andgr ou ndc o ndit onin the carl D S Cand G P Sca m erais r e c onstru ctedtb be ableto
r ele ase rem ote shutter. The refo r e, m o stly, we c an oper ate thes e syste mi=ISide of the c a rl
3. B R D F Me a s tLre n e nt
T his syste mha s2 a 芸is steppl ng m otordriv e,thereforeitc a n otain spe ctr alinform ation and
im age sfor3dim ensio n ally. Me asu r em entfor o n e cyle reqtliredabout15 min utes･ Itis m o re
short tim ethan previous ourde v eloppedsyste m. This syste mis als oput on the v ehicle,ther efore
w e c an acquireB R D F data ateachpointsin the wi de a re a･ M e astlr e血 entheightis about5m ･
p8 CtrD r m細r
N 8 8 S ure m OntToy e
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Fig.9 B R D F Measu re m entSystem
3.1Spe ctral Refkcta n c e(350n m-1050n m)
T hisin strum entisthe s am eas the spectro m eter of m obile m e a sur e m e ntsyste m･ W e m e as u red
e a chspe ctralr efle ctan c占with azim uth angleOdegto360deg?z e nith
chan n el)･
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Fig.10 Spe ctral Refkctance 皿 ea S u red byB R D Fm e a su r e m e ntsyste m
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Fig.11 DiT eCtio nal ReAe cta n ceProfilein the R E D(5 80-680n 皿)a nd N IR(725-920n m)
3.2 Vegetatio n c ov e r ageim age obtain ed bydigitalvide o c a m e r a
This syste mhasdigitalvide o c a m er a, Which c an r e c o rdgro u nd c onditio nin the s am e
dir e ctio n asvie w ofspe ctr olnete r. F O VofthisC C Dc am er ais approx ･ 65 deg･ Als ow ec an
calc ulate VCR fr o mD VCim age.
33 Photogr aph ofgr o t nヰc o nditio n u singGPSc aJ n e r a
W e als oto okphotogr aphs u singG PSca m era,therefore w e willregisterthes eim agesto GIN.
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4. Radio･ c o ntr olled helic opte r(R C Ⅱeli)stl r V ey
Thisin str u mentis ableto obtaingr o und c o nditionim age andspectralr efle cta n c efr om higher
po sition than thegrou nd m easure m e nt(appro x･ 1-150m)I Itis e a syto u nderstand repr?s e ntativ e
spe ctral infor m ation inthe wide area･
OpticalFibe rdth Y52Blte
h bdem for
Dif伝r e ntial GP S
B S TratlSmitter一
(1.2 - 1 .5 GH z)
CCD Ca m er a(D V C)
Spe ctr o 7T EterP50- 105 0n 7rl)
7.2 V 2.7 ALi-io zIBattery
Portable PC(48 6 DX4)vAth
NOVAT E L G P Sre c eiv e r
Fig･12 Radio- controlled FelicoperSu rv eySystem
4.ISpe ctr al Refle cta n c e(35 0n m･1050n m)tlSingspe ctr o m et r
Thisin strum entisthe sam e as m obile m e a su re m entsyste m andB R D Fm e asurem e ntsyste m.
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4.2 Vegetatio n c o v e r ageim age obtain edbydigitalvide oca m e r a(DVC)
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T山s syste m als ohasD V C fo r c o n血 m atio n ofgr o u nd c o verc ondition in the view fro m
s ens o rs. Itis e asyto checkthe dataqualityobtained byth is syste m･
5m _20m
30m 60m
Fig.14 View of Gr o u rLd Condition from Defferent Altitude of R C
- Heli
4.3 Po sitioningdata wi th diffe re ntialG PS
T his syste mus ediffe r e ntial G P S, the reforeitc a n obtain pr e cis elatitude,longitude a nd
altitudedata･ The a cu r acy of th isG P Ssyste misO175皿 1 1m ･
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5. Bio m as s m e a stlr e m e nt
Thepurpo s e ofthis m eas urem e ntistogra spthe am ountof liv ng pla nt andthe change ofthat
am o u nt aspo s sible a spr e cis ely. T he me a sur e mentheightof th is system is about2m ･
- 120-
も､,
Fig.1 6 Bio m a ss m e astu em ent
5･1Compon entofpla nt
This m easlr e ment W as C O ndu ctedbyMo ngolianbotanist, Dr. Ganbold.
5.2Vegetatio n c o v e r age r atio u sing4igitalstillc a m e r a
C alculation m ethodisthe san e a s m obile me asure me nt. This m e asu re me ntisals oused
DSC im agedata and 3 Ds c an n e rdata･
S.3 Spe ctr alre皿e cta n c e(350n m - 1050JI m)
Me as u re m e ntinstru m entisthe s am e a sthe spectr o meter of m obile m e asur e mentsystem and
B R D Fm e as ure m e ntsyste m. W e m e a s u redspe ctralr efkctance befo re and aftergra ss cutting,
ther efo r ew e als o obtain eds oilrefle ctance.
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5.4 Wetgr a s s w eighta nd dry gm s s w eight
Gras sc utting ar eaislm
*1rn. W e m easuredthe w eightofw etgras sand w ell dryedgr as sby
drying m adline. W e s早tabo ut10 quadratsin whole s u rv ey are a, butve ry clo s eto other
obs erv atio n a r ea, W e obtainedbothofw e･eklyand dailydatafro m3 0 Julto1 2 Aug･
5.5Gr a s sheight
This m ea sur e m e nt w as c onductedbybothof 3 Ds ca nn e r and hu man･
And w eals o m eas u red othe rinfo m ation usingby a uto m atic w e ather obse rvation equipm entsin
Hydro mete orologicala nd e n viro n m e ntalSttldyCenter, Du ndgobi Al M A G in M and algobi(Fix ed
obs er vatio n).
5.6 Soilm oistu r e c o nte nt(Jtl. 3(ト AIIg. 5)
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6. Ato m o spheric M e a s u r e m e nt ･ I
The ob]
'
e ctive ofthis m ea s u re me ntistoderiv ethefollo w ingite m s･
*Ae r o s ol pticalthickn e s s
*Ae r o s olsizedistributio n
*Ae ro solc o mple x r efractiv eindex
*Chemicalconstitu e ntofa e r o sl
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Fig.18 Atm o spheric Measu re m e nt
6.1 Optic ale xtiTL Ctio n c o efrLCie ntfo r abs o rptio n
ThePa rticleSo ot/A bs orption P hoto m ete r(PSA P)is usedto m e a sur e opticale xtinction
c oeffic e ntin ne ar r ealtim e. It ca nbe us edto estim atethe c orr espo ndingc once ntr ation offin e
particle s o ot, Me as u re m e nt tim e r es olution c a nbe as shorta sfe w s e c o ndsto5 min utesdepending
o n a er o s ol otc onc entratio n.
6.2Che mic alc o n stitt)eatofa e r o s ol
It w asEntered a er os olparticle s and analyz e aero s olc ompo sitio nbyche mical1y･
6.3Skyr adia n c edistributio n
lt w as n e s u r edbytheSkyRadio m eter atea chw avelength(315,400,500,675,870,940,
1020n m). An d itwi ll be r etriev es aero s oloptic althickn es s andparticle sizedistri butio n1
6.4Dir e cts ola r r adiatio n
T his was m e astlredbyFieldSpe c andha ndytypeSunPhoto n ete r. An dw e willcalculate
a e r o s ol pticalth ickne ss ateach w avele ngth･ Field Spechaslarge n umbe r ofchan nels(340-
1070n m , 51 2cha 皿 els)and whichha sbee ncalibratedatM ann aLo a observatory, Ha waii･ Itc an
perform pre cis e obs erv ation of dir e cts olar radiatio n･
6.5 Ir r adia n c e o n aphn e s u rfa c e
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T hes ea re measu red bythePyr ano mete r. Irr adia n c eisderiv ed fro mthedire cts ola r
radiatio nandfr om thediffuse radiationin cidentfr om thehemisphe re abo v e, the r efor ethe
Pygeo meterisde sign ed forthe mea su re mentof(unidire ctio n al) glob alinc oming o r o叫gOing
lo ngw a v ete工re Stdalr adiatio n･
6.6 Rayleighsc atteringe xtin ctio n c o efficie nt
lt w as m eas ur ed bytheIntegrated Nepher o m et r. Pr e ssureandte mpe ratu re s e n s or s
a uto m aticalycorr ectfo rchange sin airRayleigs c atte rlng. R hals ois 血omitor eda ndr e c o rded, The
lights o urc eis a v ariable rate flashlamp with a w a v el ngthde丘ningoptic al丘Iter
(5 30n m).
6.7Brightn es ste mpe r attLr e Ofthe sky 伽tto m of the clo ud)a nd thegr o und stlrface
lt w as m e a s u red bythe rmo- radio m eter･
6.8 We athe r c onditio ndata
Atm ospheric me asu re m e nt w asals o obtmied w eatherc ondition data at the sazn etim e. The se
w are m easured by Ane m o m ete r, T herm om eter, Hygr o mete r and Baro m ete rT hese equlPm entS1
O bse rv ationite mis su cha sthefollo w mg.
● W indspeed
･ Winddir e ctio n
' Temperatu r e
･ Relativ ehumidity
' Atm o sphe repre ssu r e
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7･ Ato m o spheric Me a stLr C m e nt･ 2
7.IChemic alc o mpo sitio n ofatm o spheric a e r os ol
Chemicalc o mpo n ent w a s m eastl redbyusing An dersen sample r･ It will be analyzedbyュon
chro matogr aphya nd chemicalm as sb alan c e method will deriv edthe orlgln S Ofatm o sphe ric a ero s ol.
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